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Decommissioning Waste Inventory Estimation Method of Aging
Nuclear Power Plants through Digital Transformation Techniques
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Abstract

Aging a nulcear power plant, Kori Unit 1, has been permanently shut down and undergoing Final Decommissioning
Plan approval review to be discharged from the application of the Nuclear Safety Act. The Final Decommissioning
Plan must include specific plans and the decommissioning waste inventory for structures, systems, and components to
be dismantled, including radiation characteristics, dismantling methods, schedule, safety evaluation, radiation protection,
and decontamination/dismantling activities. In order to enable aging nuclear power plants without digital data to meet
the requirements of the decommissioning plans for nuclear reactor facilities and review guides, this paper scrutinized
3D-based reverse engineering method based on printed drawings that can mininize errors in the decommissioning waste
inventory. Compared to the conventional 2D drawing-based method, the accuracy of proposed digital transformation
method was 84.5~130.3% and the inventory error rate was within in 2%, proving its effectiveness.
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Obtaining all data associated with the
ageing nuclear power plant

1 1

In case of absence of data,
utilizing reference plants to gather
additional information

| On-site survey at jot Site

Preliminary review

Do we have
sufficient data to

develop D&D

Making design assumptions

plan? l
| Generating conservative data
Scrutinizing data ‘

l

Drafting Final Decommissioning Plan
(FDP)

Final review
before submission
of FOP
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Fig. 1. Flow chart for writing FDP based on 2D-based
documents and drawings
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(@) EHAH M & MY (H2AZE)

(a) Selection and identification of dismantling items (P&IDs)

b) HAUA ME L A (S
(b) Selection and identification of dismantling items
(Isometric drawings)

A1: 28" Tee to HP Stop Valve No.1 (24 Hij2)

AT = (16.0"+10'6"+R0OL(3'6" A2 +6/(3/4)" A2) +5'7(1/4)'+6'T") + (9'8"+18'0"+6'8") -
= (48768+3.2004+2.1337+1.7082+2.0066) + (2.9464+5.4864+2.0320) m
= (13.9257 + 10.4648) m = 2439 m (= 80.02 ft).

B1: 28" Tee to HP Stop Valve No.3 (TH2HA B3 .

B1 = (16.0"+10'6"+Ro0t(3'6" A 2+6'(3/4)" 1 2)+5'7(1/4)"+6'7") + (9'8"+13'8"+9'11"+10'10"+ 6'0") -
= (4.8768+3.2004+2.1337+1.7082+2.0066) + (2.9464+4.1656+5.4864+3.3020+1.8288) m
= (13.9257 + 17.7292) m = 31.65 m (= 103.84.88 ft) .

(c) A vzt Zo| &MY
(c) Calculation of the length of pipe to be dismantled
J8 3 MSHQl wAlof ot ofH|E2E MY HAt
Fig. 3. Process for calculating pipe length based on
conventional method
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(a) 2D piping isometric drawings

(b) 3%k piping isometric drawings
(b) 3D piping isometric drawings
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Fig. 8. 2D-based piping isometric drawings and 3D-based
area piping drawings
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